The NA61/SHINE at the CERN SPS is a new experiment to study hadron production in p+p, p+A, h+A and A+A interactions. The main goal of the NA61 ion program is to explore the phase diagram (T − µ B ) of strongly interacting matter. In particular, we plan to study the properties of the onset of deconfinement and to search for the signatures of the critical point. A two-dimensional scan of the phase diagram will be performed by varying the energy (13A -158A GeV) and system size (p+p, Be+Be, Ar+Ca, Xe+La) of collisions. This paper summarizes the status and plans of the NA61/SHINE ion program. In particular the detector upgrades, data taking schedule and the first results on spectra and correlations are discussed. 
NA61/SHINE physics program
The energies of the CERN SPS accelerator cover a very important region of the phase diagram of strongly interacting matter. First, the NA49 experiment [1] showed that the energy threshold for deconfinement (minimum energy to create a partonic system) is located at low SPS energies ( √ NN ≈ 7 6 GeV or 30A GeV) [2, 3] . Second, theoretical calculations suggest that the critical point (CP) is located at energies accessible at the CERN SPS, i.e. T C P = 162 ± 2 MeV, µ C P B = 360 ± 40 MeV) [4] or (T C P µ C P B ) = (0 927(5)T 2 60(8)T ) = (∼ 157 ∼ 441) MeV 1 .
NA61/SHINE 2 is a fixed target experiment (see Fig. 1 (left)) in the north area of the CERN SPS. It uses the upgraded NA49 [1] detector, started data taking in 2007, and will study hadron production in p+p, p+A, h+A, and A+A collisions at various energies. A broad experimental program is planned: search for the critical point of strongly interacting matter, study the properties of the onset of deconfinement (OD), study high T particle production (energy dependence of the nuclear modification factor), and analysis of hadron spectra for the T2K neutrino experiment and for the Pierre-Auger and KASCADE cosmic-ray experiments. In fact, first NA61 results on pion spectra in p+C interactions at 31 GeV are published [5] . . Estimated (NA49) and expected (NA61) chemical freeze-out points accordingly to [6] (right). NA49 data indicate [6] that at the top SPS energy µ B does not depend on the system size (C+C, Si+Si, Pb+Pb). Therefore the µ B values for p+p are also displayed and assumed to be the same as for Pb+Pb.
They were already used to improve neutrino beam flux predictions in T2K.
Within the ion program of NA61 we plan to analyze interactions with proton and ion (Be, Ar, Xe) beams at 13A, 20A, 30A, 40A, 80A, and 158A GeV. This will allow a wide region of the phase diagram to be covered (the expected chemical freeze-out points are shown in Fig. 1 (right) ). The data sets on p+p interactions at 13 -158 GeV were already recorded in 2009 -2011. In the year 2011 we also recorded Be+Be collisions at the three highest energies, the three remaining lower energies will be taken in 2012.
In 2012/2014 the energy scan (13A -158A GeV) of p+Pb collisions is planned, Ar+Ca interactions will be recorded in 2014 and, finally, the energy scan of Xe+La collisions in 2015 will complete data taking for the NA61/SHINE ion program. Several (2 -6) million of events were (or will be) recorded for each system and each energy.
NA49 showed indications of the onset of deconfinement [2, 3] in the energy dependence of the pion yield per wounded nucleon N W (kink), of the K + / π + ratio (horn), and of the mean transverse mass or inverse slope parameters of T spectra (step) in central Pb+Pb collisions at lower SPS energies (30A GeV). The horn and step structures are now confirmed by the RHIC beam energy scan program (see [7] for details). The NA61 ion program will study the properties of the OD by looking for the onset of the horn, kink and step in collisions of light nuclei (the structures observed for Pb+Pb/Au+Au should vanish with decreasing system size). The NA61 data will also allow us to search for the critical point. An increase of the CP signal (hill of fluctuations) is expected for systems freezing-out near the CP [8] . Therefore nonmonotonic dependence of the CP signal (multiplicity and average T fluctuations, intermittency, etc.) on control parameters (energy and ion size) can help to locate the CP. In fact, NA49 already noticed that for central A+A collisions fluctuations of average T , multiplicity of charged particles and of low mass π + π − pairs tend to a maximum in Si+Si collisions at 158A GeV [7, 9] 3 . This result is a strong motivation for the NA61/SHINE ion program.
Detector status and main upgrades
The main devices of the NA61 detector, namely four large volume Time Projection Chambers (TPC) (two of them, Vertex TPCs (VTPC), inside superconducting magnets and two others, Main TPCs, downstream of the magnets and symmetric to the beam line) and two Time-ofFlight (ToF) walls were inherited from NA49 [1] . Several upgrades were completed. In 2007 an additional forward ToF wall was constructed to extend ToF acceptance for particles with < 3 GeV/c. In 2011 the NA49 Forward Calorimeter was replaced by the Projectile Spectator Detector (PSD) with a five times higher resolution (σ (E)/E ≈ 0 55/ E/(1 GeV)), which corresponds to one nucleon(!) resolution in the studied energy range. Such precise measurement of the energy of projectile spectators is needed for a tight centrality selection, as required for the analysis of fluctuations. The PSD will also allow the event reaction plane to be reconstructed. For the 2011 Be runs, 32 of 44 PSD modules were ready, which was sufficient to cover projectile spectators at the three highest SPS energies. The remaining modules will be finished in 2012 for Be runs at lower energies. Channeling of a high intensity heavy ion beam through the gas volume of the VTPC has limitations when compared to a proton beam.
Delta electrons produced in the gas volume inside the VTPCs from heavy ion beam-gas interactions (electrons kicked off from TPC gas atoms by beam ions/spectators) may significantly increase the background in the TPCs and distort measurements of event-by-event fluctuations. Therefore in 2011 helium filled beam pipes were installed inside both VTPCs (around the beam line) resulting in a reduction of the δ-electron background by a factor of 10.
Results

Particle spectra in p+C at 31 GeV
First π − results relevant to the study of the properties of the onset of deconfinement are presented in Fig. 2 . The upper panel shows the rapidity spectrum from p+C interactions at 31 GeV compared to NA49 results from central Pb+Pb collisions at 30A GeV [2, 3] . Pb+Pb points are scaled by the mean number of wounded projectile nucleons. The p+C rapidity spectrum is shifted towards target rapidity with respect to Pb+Pb reactions due to the projectile-target asymmetry of the initial state. The NA61 p+C results at the energy of the OD confirm the approximate proportionality of the pion yield to the mean number of wounded nucleons.
The middle panel of Fig. 2 shows mid-rapidity (0 < π < 0 2) transverse mass spectra of pions in p+C interactions at 31 GeV and in central Pb+Pb collisions at 30A GeV [2, 3] . The shape of T spectra changes from a convex form in p+C to a concave one in central Pb+Pb (with respect to corresponding exponential fits). In a hydrodynamical approach this is due to strong radial collective flow in Pb+Pb collisions, which is absent in p+C interactions. An exponential function was fitted to the transverse mass spectra in the range 0 2 < T − π < 0 7 GeV/c 2 (the same range was used by NA49 [2, 3] ). The fitted inverse slope parameter T for p+C interactions at 31 GeV is plotted in Fig. 2 (bottom) together with the slopes for p+C interactions at 158 GeV [10] and for central Pb+Pb at 30A and 158A GeV [2, 3] . It can be seen that the inverse slope parameter increases with the collision energy and with the number of wounded projectile nucleons. In hydrodynamical models this can be interpreted as an increase of radial flow and/or temperature.
The p+C data at 31 GeV was also analyzed to obtain Λ, and ∆ ++ were already obtained.
Event-by-event fluctuations in p+C at 31 GeV
First results on e-by-e multiplicity and average T fluctuations were obtained from studying the scaled variance of the multiplicity distribution ω and the Φ T measure (see [9] for details). The results are corrected for the effect of contamination from non-target interactions (see [11] for complete procedure), however they are not yet corrected for on-line and off-line event selection biases. The results were obtained in the acceptance 4 as shown in Fig. 3 .
Multiplicity distributions (i.e. 
Summary
The NA61 experiment performs measurements for three different topics: critical point and onset of deconfinement (ion program), neutrino and cosmic-ray physics, and high T particle production. The ion program aims to discover the critical point of strongly interacting matter and guarantees systematic data on the onset of deconfinement. The 2D scan of the phase diagram is in progress and will completed by the end of 2015. During the conference first re- 4 Please note, that the measurement of average T and multiplicity fluctuations in NA49 was limited to the very forward rapidity ( π > 1) [9] . Here, we successfully used complete rapidity range as available in NA61. 5 In the UrQMD model no NA61 acceptance filter was applied (yet) sults on p+C interactions at 31 GeV were presented. The analysis of the p+p energy scan is in progress.
